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Application Date : • ifeo': 4i-i9M.' No. 24172 fid. 

Deo..4 r -19iU~-No..24173l4&. - 

(One Complete SpeciJieaU^l^ (under Section 16 of (he Patents and 

" ' .' " . PROVISIONAL SPECSUBTCATTQN : " . *-*'..*:' 
~ - _ -NO.-24172 A.3X1&44 r . \.. "\ " ~ 

Iaiprovemente in or relating to the Manttfa^tnre pf Ethylene, 



We Edwabd "Httnteb, Cwarlk s 
Gbohoe Pxulik -Fbachkm and Raymokd 
Buss -Bjchakds; fill of Wiiuun^on-Htfll, 
Northwich, Choflhir©/. &nd "ail. British 
Subjects, and Imtoictat/ i^H^aAX. Iimys- 
tbibs Limited, of imperial" Chemical 
House, Miilbank, * .London, . S.W.l* a 
British Company, do hereby 'declare the 
nature . of this * .invention ;*o. *'ItoyM 
follows:— * * \/ " - 

This* invention ' relates to the 'manu- 
facture of ethylene .un<Jer .high pressure 
by dehydration of ethanoi: * r - ' ^ 

"It is known that .ethanoi -can.- be 
catalytically-dehydrated to. give ethj^jne. 
One process involves'- passing . eQianol 
vapour* over catalysts such as alumina, -or 
phosphoric acid suspended on -coke, £ > 
temperature- of- -300°— 400°- - ft Other 
processes involve heating ; .ethanoi _witn . 
concentrated" Bulphuric* or-* ^osphorio 
arid. Such processes are only known to 
operate at or near atmospheric pressure, 
and when ethylene is required under 
pressure it must then" be' compressed. 
Compressed ethylene - is * required , . f or 
storage in cvlinders, and also for .carry- 
ing out many chemical" reactions, in- 

• particular polymerisation to give solid -or 
liquid products., * " " " 
' We have now found that 'ethylene .can 
be prepared directly under pressure at 
suitably high', temperatures by .catalytic 
dehydrat ion of ethan©! under ^ whatever 
pressure is required. . . . . *" . • 

According to' the* present" invention, we 
manufacture .ethylene at' a "high pressure 
bv subjecting^ ethanoi. at a high* pressure 
and' temperature to contact; with *. a 
40 dehydration catalyst, • and- if- desired 
separating the ethylene " p^duc^d froin 
unconverted ethanoi . and ; undesu-ed. by- 

• products. " ' . " .. *• . . - * . • - 

' The' process, may-* be ' earned* out at 
45 pressure aboye 50 atmospheres; -genially 

• at • pressures such*- . "as. 2o0-^i5Q0 
■ atmospheres - or- .higher, - tem ; 

• petatures^are generally ' above. 200' C. and 
preferably between * 250~ Knd-^450 0 ' C.- At 
jot tA-n^ ft mtnres below 250° C. only a mmor 
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fraction of the ethanoi .is converted. As 
'-dehydration catalyst we- : may employ 
phosphoric * acidj concentrated sulphuric 
acid* gamma .aluniinay caustio soda, .and 
: Other. catalysts- preferably, acid catalysts 
known for -the dehydration of ethanoi at 
aianospheric pressure. The "time of con- 
- tact • required /depends- * 'inter alia ■ on the, 
; pressure, temperature; catalyst, and: tp° 
Squired degree of conversion .of the 
ethanoLr a time between 10 seconds and 3 
"minutes is generally sufficient, but longer 
■times up to 1 hour andrmore may he used. 
"~ trnoonverted ' ethanoi and undesired .by- 
products • - can be* separated. ..without 

* reducing the pressure of the ethylene, by 

• methods known for separating these sub- 
\stances r from . crude- ethylene * at 

atmospheric* pressure. Such* methods 
include- ' coo'Kng, preferably at constant . 
"pressure, . followed' b*T scrubbing -with - 
-warm water. which may. contain alkali to 
' remove any acid catalyst present in the 
-ethylene v "and adsorption on . active 
charcoal. The ethylene obtained , is how- 
ever sufficiently pure for some purposes 
•when : "the r wster of . dehydration is 
. removed by- condensation* . 

- Example. ' 

- The*! apparatus- used consists of a 
vertical glass. tube* closed at the top end, 
Jilied with and' having .the bottom end 
immersed *in .mercury, the tube and 
mercury being wholly enclosed . witlnn a 
pressure vessel.- 1 part by weight of 
Shanol and 0;05 part- by weight :o_f phos- 
phoric acid are introduced into, the tube, 

-and* occupy, one-four hundredth of the 
tube volume. ■ The pressure 7« 8sel * 
closed and the. pressure » raised to 1000 
-atmospheres by; pumW in J™- ™ 
• temperature is then .raised to 350 C. for 
'I hour* while msHntaiiriiig:the^ pressure at 
-1000 •atmospheres, after which* the vessel 
-is -cooled.*- ; Th* tube is* found-, to • be 

- practically full of ethylene. ; 
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* Dated the 4th-14ay of Decemter,, 1944.- 
,v E; ■ Ai-.-BBST-SEM;' - * * *" 
Solicitor for the Applicants. 



y 



687,378 



PROVISIONAL SPECULATION" 
.... No. .24173 A.D. 1944. 

Improvements in or relating to the Manufaeture of Ethylene 

■"- -• ^ " '. r -- * ."'.« ." " :* Polymers, -. ; • 



• We, Edwabd ' Httbebe; 'c^Sles 
Gbowjb Patodj FxAamw. and Basmohd 
Bliss Richard, all of Winnington 
- 5" a - , Norfc Iiwich, Cheshire, and all 
o British Subjects, and Imegbial -Chbmxoal 
iNDtrsEBTEs Ltot tbd, of Imperial 
Chemical House, Millbank, London? 
a.vy.x,. a -British -Company- -to hereby - 

deto the nature 6f thiB inrention to be 
10 as follows : — .... 

*■ "S^* 8 Mention relates to "the : manu- 
facture of ethylene polymers" under high 
pressure from ethanol. ; - .. 

- _ & ; iSo-wn- that.. ethan'61 can ' be 

15 catelytically dehydrated to give- ethylene, 
. and. that ethylene can "be converted into 
polymers and.- interpolymers by processes 
earned out at elevatecL pressures . ' The 
nwnufaoturs. of solid . and semi-solid 
20.. polymers and high -molecular" " weight 
interpolymers of ethylene by such' pro- 
- ^Sn is „^ orib £ d ™ SpecificaSons 
•Hbft°> i»7,643 "and in AppHcationL 

2o - of ethylene may also be prepared by pro- 
cesses whidi involve elevated pressures, 
in all these processes a - considerable 
am £ S* 8 compression is required." " " " 
„_ ,. a ? le objects -of this ' invention • are to 
d0 dispense -with the need for most or. all of 
tbe .gas compression hitherto involved in 
• nigh pressure processes for the poly- 
merisation of ethylene, and to Bimjiify 

35 •frome^Sof 0 "'-' "° f . * o1 ^ 
According to ihe present' invention, we 
manufacture substances having recurring 
y** 1 *— , units, -by- a process which com- 
pnses dehydrating" etiianol at a hiah 
40 pressure and temperature, and .subjeoton/r 
•at least part of the material so obtained 
to ethylene polymerisation "conditions 
A process for -the- dehydration of ethanol 
j- ■ •* • ■ pressure and temperature is 
S!^lf .^rPmding . Application 

rt" ^ that P roc ess, -ethanol- or 
" d *° with a", dehydration 

catalyst such as. phosphoric aoid at. a 
■*i ^f? " P ressnr e generally 250-.-1500 
50 atoospheres and a' high temperature 
generally- 250V-450° ^ If. . Paired! 
unconverted • ethanol and. undesired -by- " 
"" *j? duofc * may.be separated from the crude 
etbylene,. --6.fi.,... by- cooling at constant 
55 pressure fofowed .. by Islrabbing-TwHh 
. jam -water. The polymeHsation . con- 
• ..^wns mvolve. an elevated temperature 
" and pressure, and if .desired a polymerisa- 



tion catalyst such as oxygen or a peroxide 
compound, and if desired an aqueous or 60 
other liquid medium. There may also be 
. present other substances which form inter- 
-polymers or telomere with defines. 
. ..In one aspect of the present invention 
we carry out the process in three stages. 65 
P» I 6 * 3 ?: 8 *agfr" is the high pressure 
dehydration of ethanol, the^sVconi stage 
-*!-- ^e rem ova} of unwanted materials 
Rehydration products, and the 
^d stage is . the subjection of the purified 70 : 
dehydration product to ethylene polv- 
.mensation conditions." " Such stages mov 
m. fact be successive parts of a continuous 
flow process. In cases where, no" purifica- 
tion of the crude oehydratioh products is 75 
needed, the dehydration "and polymerisa- 
tion may be carried out simultaneously In- 
a-smgle plant unit. It is advantageous 
to maintain the same' pressure for the 

^°+'k Pr0 5 e f' J ln 5. * desired ' when." work- 80 
iing the dehydration and polymerisation 
steps separately, the pressurS may be 
- rasped or lowered between" The" two steps 
For example, the dehydration may The 
carried- out at 200 atmospheres and the 85 " 
polymensa&m al? 1000 atanospheres. To 
that the bulk but not alT-6r f the -ebifi- 
pression required in the known processes 
is avoided. 

The method of carrying out the above 90 
invention -is illustrated by the following 
typical description, in which the quantf: 
critical 1 • ooaditionB employed are not 

We pump ethanol at a pressure of 1000 95 ' 
atmospheres, containing 0.05 parts of 
Phosphorio acid per" part of ethanol . 
through a tubular reaction vessel mainl 
tamed at 350° C, the rate of pumping 
being adjusted so that the -ethanol takes 100 
two minutes to pass through, the heated 
zone. The T roduct issuing from this tube 
is predominantly ethylene and .water, but 
may also contain some unchanged ethanol 
M&FS"*"* a £ d ^by-Products df the 105 
dehydration such as ether. This mixture 
passes mto a" second , vessel maintained at 
45 C, through, which liquid ^ater 
which may be mildly alkaline, is pumped! • - 
10 parte by weight 6f .water being, used Iin 
per part - of ethanol dehydrated - The " • 
water removes .the bulk of the unchanged - 
ethanol, phosphoric acid and. ether, l£d ■ 
is drawn away from the bottom of the " 

1000 ?**J^ B ' aVbhei - Bt W eI »* *®l at "5 " 
JLU00 atmospheres pressure, passes, info .a 



-687,578 



.third vessel maintained at 180" -C : in 
which polymerisation occurs. Oxygen, 
the catalyst • £ or the - polymerisation,- -is 
injected at a point between the second and 
third vessel, at a rate equivalent to about 
50 — 200 parts • -per Million- £arts » of 
ethylene. * The product of - polymerisa- 



tion is extracted- from the polymerisation 
vessel and. separated into gaseous ethylene 
and solid ethylene polymer. * . " * 

Dated the 4th day of December, 1044. 

. E.. A. "BINGEN, 
- \ * Solicitor for the Applicants. 
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: -' .** .COMPLETE SPECOTCATION. 

Improvement in brrelatilig.to the Manufacture o£ Ethylene 
• and Ethylene Polymers. 



We, Edwabd Hunter, - C^akubs 

GeOBGE PAUIiXN" FeAOHEM and RilYMOUD 

Buss RiOHAJcms/ all of Winningtbn. Hall, 
Northwich, Cheshire,- * and. * all* British 
lo Subjects, and- Imperial Chemical Ihitos- 
tries Limited', of Imperial Chemical 
~ House*, TVDllbank, London, * S.W.I, a 
British Company, do hereby declare the 
nature of this* invention arid ' in what 
20 manner the'same* is-to beperfonoed, to be 
particularly' described and ascertained" in 
and by the following statement : — 

This" invention relates to the manu- 
facture of -ethylene from ethanol and to 
25 the manufacture of polymerisation pro- 
ducts * containing "recurring — — 
groups. — - " • • '■ 

. It is known that ethylene can be poly- 
merised at. very high pressures to yield 
30 tfolid " and semi-solid products by the 
process described jand claimed in Specdfi- 
cation-^No- ' 471,590. - . High molecular 
weight interpoiyniers -can also. bo obtained 
from ethylene wiltfi other organic, com- 
35 pounds containing - one or more carbon- 
carbon double bonds and capable; of fcirrri- 
iag polymers by -a similar procesB, as 
described in Specification No. 497,643. 
Moreover, these reactions . can be . carried 
40 out in the presence of an aqueous medium 
as described in Application No. 8070/40 
(as open to public inspection under 
Section 91(4), and claimed in Applica- 
tion. No. 4729/41 (Specification -No. 
45 578,584). Liquid polymers of ethylene 

• may also be. prepared by processes which 
involve elevated pressures. In all* -these 
processes a considerable amount of. gas 
compression is required." - ■ 

50 - For_. econwittc^ reasons^ it _is fre quent ly 

• advantageous to " : employ e ffianol "_a hd 
dehydrate "it as the source of ettiylen el in 
f:he above pf ocesseeT~ThlTlnxo\m processes 
\>f iSaking "ethylene from " ethanol involve 

55 subjecting it to an elevated temperature,, 
^ ~ generally 300°— 400° C., in presence -of a 
dehydration .catalyst such. a,s activated 
alumina, or phosphoric acid which may 
be suspended on' coke *^of -other inert 
ii0 porous material, * These processes . are 
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generally operated "at atmospheric 
pressure, but reduced or elevated pressure 
may be used as shown in Specification 
317,500. It is also known that ethylene 
'and water re combine to give ethanol in 65 
"presence of such catalysts at lower tem- 
peratures, e.g., -100°— 250° G. f either -at 
atmospheric or at elevated pressures such 
as 10* — 100 atmospheres.- ' . * 
"The objects of : ihiB invention are to 
dispense with' the need for most or aU of 
the gas compression hitherto involved in 
the -preparation of compressed- ethylene, 
" and - to simplify * the production of 
".ethylene polymers from ethanol. 

* According to the present invention, we 
manufacture ethylene directly under 
pressure- by a process which comprises 
subjecting .ethanol to contact with, a 
.dehydration catalyst at elevated 80 
pressure between * 350 and 1500 
atmospheres, and a high temperature, 
preferably 300°— 600° C. H desire d, 
imconvertea^lha^ 

pf^fl^Sf.g Tiuiy "hn separat ed from the^crufle 
ethylene without considerable^ejlucjtiQn 
.of pressure, e.g., "by cooling at constant 
pressure and /or scrubbing with, warm 
water. 

According to a further ^eatu^e of this 
invention, we manufacture polymerisa- 
tion products having recurring — C^H^ — 
groups bv a process which comprises con- 
tacting the product so obtained with an 
ethylene polymerisation catalyst while Uo 
.still.. at. an elevated temperature and 

P r ^^^ mol . de3iyd ^ ioJL carried out 
at a temperature exceeding 2Q0° C., pro- 
ferably at 300°— 600° C. These high 100 
temperatures favour the production .of 
ethylene rather than otner dehydration or 
.decomposition products. The dehydration 

• does not . occur in the absence ot 
-dehydration catalysts, wjiich materials 10u 
"include acid catalysts such as phosphoric 

acid either mixed -with the ethanol or 
Isiiffpehded on an inert porous, material 
"such as coke or. pumice, cadmium phos- 
phatOj and inorganic catalysts, such as liu 
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.alumina .. and. activated clay? • The 
amoimt of catalyst reguired depends inter 
alta upon the catalyst used/'the tempera- 
ture and pressure, the time allowed, and 
also upon, the fraction. of the ethanol to 
be dehydrated,. .For ..phosphoric acid we 
prefer fo-have at least l%.of H;PO a 
present based, on the weight of ethanol, 
and generally 6—10% is Employed. For 
to Puerto em Plfy.at.lea.st one 
S^JSS* 6 per 2 . parta of ethanol in 
.juu —450 C. the time of contact of {he 
ethanol with the catalyst should" exceed 
two minutes and is preferably at least 10 
minutes. Slightly shorter times of con- 

-4fiO*_!^n'??? ni8B i b ll at temperatures of 
450 -^00 O. and these temperatures are 
preferred whenever they can be used in 
the equipment available. For high con- 
versions, however,. longer times such as 
tours are ^ advantageous.- Bitch •' oon- 
" eeneraHy give - about . 20—30% 

ZR Ste tam -i 0f - * uu » ,1 '*> ethylene, tie 
Z5 T^ortion- depending upon tie catalyst 

^p^Wand tune of^ntaet, and- the 
pressure used. • •• • . • 

' • The ■ p-olyaeriKation- is carried- out in 

f'F* f 1 ?* 1 ***- polymerisation 
catalyst.. Suoh catalysts include oxygen: 

?iwff°5 ""S^* hydrogen- peroxide 
alltyl and acyi peroxides and alkyl hydrol 
peroxides; -per-aoids and their salts such 
as persuocinic acid, alkali persulphates 
percarbonates and - perborates ; aoi&l- 
oxide ; hydrazine ; oximes ; and organtf- 
SSSf^T c ° m P° und8 , TOch as .lithium 
•3 -.Jjl* C » B0 Z* b &ee*. the amount 
-usea-- is generally between 5 • and ' 2000 
parts by weight per million parts .of 
•ethylene present, and in the case -of other 
catalysts the -amount used is generally 
be^en-0.01-*nd-l % of the wtighTof 
ethylene present. r . 

•A^t ten ?P era *«je and pressure required 
" ™ ft* P°iy»^ation xfepend vitier alia 
on- the. catalyst used, the proportion 1 of 
ethylene fn the. etfcanol deh^tion pro- 
duct employed, and the "product- required. 
For ' oxygen catalyst the temperature i„ 
•greater than. 100°- C and-i? generally 
between 150°. and 400° C, .and f& 
pressure is greater- than: TJ<K> -atmospheres 

55- Sn .rt 7 abDve 800 and less than 
^iL- ^spheres, when making- soKd 
polymers., jfcor- other catalysteTparticu- 
rariy ^.compounds-: sue* -as -l per. 
• sulphate^ - the temperature - w -preferably 
between 60? and 150? C, and the^sSe 

&SEP k ^-»«»«»I*w : «iI in- 
ferably between 7ft and 1000 -atmospheres 
.When- carrying out beth dehydration 
and polymensa^on; it- is dearly^dvah- 
tageous to use the same pressure for both 
operations. Generally, ^ : iooUng 
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Ike . dehydration products.. Js required in 
order to bring them .to the .optimum, con- 
datipns for polymerisation, . and such 
.cooling is advantageously., carried, out at 
constant pressure.. In a batch, operation 
hZm™!? }°- by ..injecting an inert 
liquid - material ench as .oil during' the 
cooling, but in a continuous flow process 
no such injection is needed as the pressure 
ftutomatically remains substantially con- 
stant. High pressures are generally 
required for the polymerisation: but too 
high-pressures such as 2000 atmospheres 
find- /higher are difficult to use com- 
mercially and do. not favour the dehydra- 
tion "of ethanol to ethylene and-are'there- 
fore- undesirable. We therefore- prefer to 
icarry ouVthe whole process at a-pressure 
between 350 and 100D atmospheres " 

3 ■■rV e ? Bl *" i 8 out between 

dehydration and polymerisation in order 
i ,X ^ H? . 'Opttnrata. temperatures 1 - TJf 
dehydration and" polymerisation can -Both 
be used, partial r«6mbination-can occur 
^„ 8S -* 1 t e fl* 9 , cth y Io ne is . separated 
™». dehydratito catalyst; -With 
Bohd catalysts such as" alumina: the-'iffoT 
ducts are preferably physically separated 
from the • catalysts before cdoline, for 
^tinuous flow^cess. 
With fluid catalysts such as phosphoric 
acid or- its unstable compounaV^e^roro- 
duets. are -preferably separated 'by 
chemical methods such as by contacting 
rt *^ ,T!T sorutioa <* Alkali while 100 
at the elevated prtfflurer--AlfeniatiEe]v, 
the cooling can be effected" rapidly 
especially wWa relatively, low *tent- 
perature such as 60»— 100» -C: fe- beink 
employed for the 'polymerisation, because 105 
under- these - conditions the debydration 
products are rapidly, .brought- daw*- to a* 
temperature;- at. .whicn-,the rafe" 4 of 
recombination is negligible.- Cooling also 
can remove ..appreciable proportions of 110 
+/: P S 0 ^ U ^ t8 "^ ud ^»nge«Tethanol from . 
the dehydration products and thus, enrich 
tii e ethylene. : • .- — *_~ - 

fn -the preferred method - of caxryina: - 
put dehydration .by- this invention.- we 1TB • 
inject ethanol- at. 1 high ' preks^con! , 
tmuously mto a- hot reaction zbhe -roch-ae 
a + tubular reaction vessel" where it comes 
WfoT^* T^ h f **y*»tScm catalyst. . 
•S?H St catalysts the ethanol mayvbe 120 
mixed, with- the catalyst and the mixture 
■injected into .the hot "reaction- ione. -Til 
rate of . injection may b.e 2.20-.voJumes. o f 
liquid- ethanol per volume M"**Mbm 
zone per hour. The ■.dehydration- produds lafj 
are predominantly ethylene, water " vapour 
.and -unchanged ethanol, .but they ^ 
^ contain other materials such J 
catalyst - and by-products, - men 
ing.-oufr- polymerisation of tlii« , 
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ethylene this mixture is passed con- 
tinuously from this reaction zone through 
a cooler .and the gas is then passed into a 
second reaction zone into which an 
o aqueous solution. -of alkali persulphate is 
also injected. Both reaction zones are 
maintained at substantially the same 
pressure. The polymerisation product is 
withdrawn from the second reaction zone 

10 as a fused solid or as a solution or sus- 
pension in a liquid polymerisation 
medium, or as a liquid depending on the 
conditions employed. 
The invention also includes the manu- 

15 facture of polymerisation products con- 
taining other groups besides the recurring 
— C S H 4 — groups, in particular inter- 
polymers with compounds having carbon- 
carbon double bonds by adding such com- 

20 pounds after dehydration and before poly- 
merisation. 

The polymerisation products of this 
invention are generally solids which may 
be soft, waxy, or .tough depending on the 

25 conditions employed. In the absence .of 
interpolymerising constituents the poly- 
merisation products are essentially 
straight or branched chain hydrocarbons 
composed of recurring — CftH 4 — groups. 

:>0 In the presence .of interpolymerising con- 
stituents, these chains may be interrupted 
or terminated-- by other groups. When 
carrying out the polymerisation, at the 
higher temperatures such as 300°— 

35 400° C. and the lower pressures such as* 
511—100 . atmospheres, if necessary in" the 
presence "of high proportions of poly- 
merisation catalyst, such as 1 — 5% by 
weight, the polymerisation products are 

40 liquids. 

The invention is illustrated but not 
restricted by the following * examples in 
which parts are by weight. , 
Example 1. 

45 A solution was made up containing 70 
parts of ethanol, 10 parts of ortho- 
phosphoric acid and 20 parts of water. 
lUO parts of- this solution were confined 
over mercury in a glass tube of capacity 
• 50 50,000 parts of water. _ .The tube was 
enclosed in a pressure vessel, a. pressure 
of 1500 atmospheres was applied by 
means of hydraulic oil, and the system 
was heated to 310° C. for 24 hours The 

55 temperature was then reduced to 20°, and 
it was iound that 9£ partB of ethylene had 
been formed. 

Example 2. 
100 parts of a solution containing 70 
^60^ parts of ethanol,- 10 parts of ortho- 
phosphorio acid and 20 parts of water, 
were confined in a glass tube over, 
mercury at 300° C and 300* atmospheres 
pressure Dehydration occurred, and 11 
65 parts of ethylene were formed. ^ 



The -temperature was- lowered to 
120° C. and 1J parts* of benzoyl peroxide 
were added. After a further 20' hours at 
3000 atmospheres and 120° C. the tem- 
perature and pressure were reduced to 70 
normal, and 3$ parts of a solid ethylene 
polymer in the form of a chalk-like mass 
were collected. 

Having now particularly described and 
ascertained the nature of our said inven- 75 
tion and in what manner the same is to 
be performed, we declare that what wc 
claim is : — 

1 . Process for the manufacture of 
ethylene directly under pressure which 80 
comprises subjecting ethanol to contact 
with a dehydration catalyst at an 
elevated pressure between 350 and 1500 
atmospheres and a high temperature pre- 
ferably 300°— 600° C. and if desired 85 
cooling and /or- scrubbing the crude 
ethylene so obtained without considerable 
reduction of pressure. - 

2. Process as claimed in Claim 1, in 
which the -dehydration catalyst is 90 
1 — 10% of phosphoric acid based on the 
weight of ethanol. 

3. Process as claimed in Claim 1, in 
which the dehydration catalyst m " is 
activated alumina. 95 

4. Process according to Claim 1, in 
which the dehydration catalyst is 
separated from the crude ethylene. 

5. Process according to Claim 2, in 
■which the crude ethylene is treated under 100 
pressure with an. aqueous solution of 
alkali to remove the phosphoric acid. 

6. " Process for the manufacture of poly- 
merisation, products having recurring 

. — C a H 4 — . groups, which comprises con- 105 
tacting the product obtained by the 
process of any of the preceding claims 
directly with an ethylene polymerisation 
catalyst while still at an elevated tem- 
perature and pressure, no 

7. Process - as claimed in Claim 6. in 
which the ethylene polymerisation cata- 
lyst is a . per -compound, preferably a per- 
sulphate, the temperature 60°— 150° C. 
and-the piessure 70 — 1000 atmospheres. 115 

8. Process as claimed in Claim 6, in 
* which the polymerisation catalyst is 

oxygen, the temperature 150° — 400° C, 
and the pressure above 500 atmospheres. 

9. Process aB claimed in any of-ClaimB 120 
6, 7 and 8 in which the same pressure is 
employed for the dehydration and poly- 
merisation* 

10 Process for the manufacture of 
ethylene and polymerisation products 125 
having recurring — C 2 H^— groups sub- 
stantially as hereinbefore described with 
reference to each of the foregoing 
examples 

11. Ethylene and . polymerisation pro* liiO 
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ducts, haying recurring... — C^H^ — groups 
whenever- obtained by the process .of anv 
of the preceding claims. 



. . Bated the 3rd day of December, W4& 
. - E. A. "BINGEN, . . 
. .Soh'citor for the Applicants. 
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